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Study on the molecular evolution of sterol biosynthesis genes
Comparison through hydropathy analysis based on the method of
Kyte & Doolittle between the gene products
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Abstract

For the purpose of studying the mechanism of molecular evolution of sterol biosynthesis genes, the
three-dimentional structure of a gene product protein estimated as Medaka Oryzias latipes DHCR7 was
compared with the putative orthologs in addition to amino acid sequence homology. In this study the
very problem has been the difficulty of purification of the DHCR7 protein from endoplasmic reticulum
membrane of any animal tissues because of inactivation of the membrane-bound enzyme after solubilization
using any detergent. One possible approach could be the estimation of secondary structure in hydropathy
using parameters of the analytical method of Kyte & Doolittle. Here the hydropathy of gene product
designated as Medaka DHCR7 was calculated, and then the profile pattern was compared with that of
Homo sapiens or Zebra fish Danio rerio DHCR7 products. As the results, they exhibited very similar
hydropathy structure each other in all over the primary sequence level. However, in S-1 sequence, one
hand, the first half of the primary sequence of Medaka DHCR7 was not similar to that of Homo sapiens and
Zebra fish. On the other hand, the second half of the primary sequence of Medaka DHCR7 was similar to
that of Zebra fish, but not that of Homo sapiens. It was evolutionary remark that the amino acids in both
upper and bottom peaks of Kyte & Doolittle profile were coincided each other in the three animal species.
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ProtScale

ProtScale

ProtScale [Reference / Documentation] allows you to compute and represent the profile produced by any
amino acid scale on a selected protein.

An amino acid scale is defined by a numerical value assigned to each type of amino acid. The most
frequently used scales are the hydrophobicity or hydrophilicity scales and the secondary structure
conformational parameters scales, but many other scales exist which are based on different chemical and
physical properties of the amino acids. This program provides 57 predefined scales entered from the
literature.

Enter a UniProtKB/Swiss-Prot or UniProtKB/TrEMBL accession number (AC) (e.g. P05130) or a sequence

identifier (m% (e.%. KPC1_DROME):

Or you can paste your own sequence in the box below:

Please choose an amino acid scale from the following list. To display information about a scale (author,
reference, amino acid scale values) you can click on its name.
Molecular weight Number of codon(s)

Bulkiness Polarity / Zimmerman

Polarity / Grantham Refractivity

Recognition factors Hphob. / Eisenberg et al.
Hphob. OMH / Sweet et al. Hphob. / Hopp & Woods
Hphob. / Kyte & Doolittle Hphob. / Manavalan et al.
Hphob. / Abraham & Leo Hphob. / Black

Hphob. / Bull & Breese Hphob. / Fauchere et al.
Hphob. / Guy Hphob. / Janin

Hphob. / Miyazawa et al. Hphob. / Rao & Argos
Hphob. / Roseman Hphob. / Tanford

Hphob. / Wolfenden et al. Hphob. / Welling & al

Hphob. HPLC / Wilson & al
Hphob. HPLC pH3.4 / Cowan
Hphob. / Rf mobility

HPLC / TFA retention

HPLC / retention pH 2.1

% buried residues

Hphob. / Chothia

Ratio hetero end/side

Hphob. HPLC / Parker & al
Hphob. HPLC pH7.5 / Cowan
HPLC / HFBA retention
Transmembrane tendency
HPLC / retention pH 7.4

% accessible residues
Hphob. / Rose & al
Average area buried
Average flexibility alpha-helix / Chou & Fasman
beta-sheet / Chou & Fasman beta-turn / Chou & Fasman
alpha-helix / Deleage & Roux beta-sheet / Deleage & Roux
beta-turn / Deleage & Roux Coil / Deleage & Roux
beta-sheet / Levitt
Total beta-strand

Parallel beta-strand

alpha-helix / Levitt
beta-turn / Levitt
Antiparallel beta-strand

00000000000 OOOOOOOOOOOOOOOOO

A.A. composition A.A. comp. in Swiss-Prot

O0000000O0O0O0O0OOOOOOOOOOOL®OOOOO

Relative mutability

Window size:[19 V|
Relative weight of the window edges compared to the window center (in %):

Weight variation model (if the relative weight at the edges is < 100%): @ linear O exponential
Do you want to normalize the scale from 0 to 1? O yes ® no

If you need more information about how to set these parameters, please click here.

1 EXPASY ProtScale ®RX—
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Cytochrome b5 diagram. Prof. Ramamoorthy's lab
uses solid state NMR spectroscopy. It can produce
detailed images of proteins in the membrane
environment, not only revealing molecular structure
but also showing how a particular protein nestles
into the membrane. (Credit: Courtesy Prof.
Ramamoorthy and University of Michigan)

http://www.sciencedaily.com/releases/2007/09/070914113852.htm &Y 5| FH
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User-provided sequence:
10 20 30 40 50 60

MAEQSDEAVK YYTLEEIQKH NHSKSTWLIL HHKVYDLTKF LEEHPGGEEV LREQAGGDAT

70 80 90 100 110 120
ENFEDVGHST DAREMSKTFI IGELHPDDRP KLNKPPETLI TTIDSSSSWW TNWVIPAISA

130
VAVALMYRLY MAED

SEQUENCE LENGTH: 134

Home | Contact

Using the scale Hphob. / Kyte & Doolittle, the individual values for the 20 amino acids are:

Ala: 1.800 Arg:
Glu: -3.500 Gly:
Met: 1.900 Phe:
Tyr: -1.300 Val:

-4.500 Asn: -3.500 Asp: -3.500 Cys: 2.500 Gln: -3.500
-0.400 His: -3.200 Ile: 4.500 Leu: 3.800 Lys: -3.900
2.800 Pro: -1.600 Ser: -0.800 Thr: -0.700 Trp: -0.900
4,200 : -3.500 : -3.500 : -0.490

Weights for window positions 1,..,19, using linear weight variation model:

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
edge center

18 19
1.00 1.00
edge

ProtScale output for user sequence
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1. Insensitivity to proteinases (715 7 — EAESZ M)

2. Inhibition by metal-chelators (&J& ¥ L — % — CEEHRIGMEFE)
3. Hydropathy scale by Kyte & Doolittle (B EE)

4. Type II signal anchor sequence (IHI 7" F V7 > & —FiHl)
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ProtScale output for user sequence
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